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THE CEREBROSPINAL FLUID IN POLIOMYELITIS
WITH ESPECIAL REFERENCE TO THE LANGE REACTION
P. C. JEANS, M.D., AND MEREDITH R. JOHNSTON, M.D.
ST. LOUIS
Early in poliomyelitis, before the onset of paralysis, or in those
abortive cases which do not develop paralysis, there is found no
pathognomonic diagnostic feature either at the bedside or in the labora-
tory. The clinical picture and history are usually fairly uniform and
striking, but these same symptoms and signs are of such frequency in
other infections that a reliable diagnosis cannot be made from them
alone. The nearest evidence of a positive nature as to the presence of
this infection in a preparalytic or abortive case is secured by the corre-
lation of the clinical data with the results of examination of the cere-
brospinal fluid.
The characteristics of cerebrospinal fluid in the early stages of
poliomyelitis will be briefly summarized. It is clear and increased in
amount. From 15 to 60 c.c. or more may be readily withdrawn. It
frequently shows a marked web formation. The reduction of Fehling's
solution is prompt, as in a normal fluid. There is a slight to moderate
increase in the albumin, globulin and cellular elements. The cell counts
vary from practically normal in a few cases to 500 or more per cubic
millimeter, the majority having less than 200 cells per cubic millimeter.
Eighty per cent, or more of these cells are mononuclears.
There are three rare types of cerebrospinal fluid found. One of
these is a slightly cloudy fluid which shows a polymorphonucleosis,
usually about 60 per cent., but which may be as high as 90 per cent.
The other two types occur when the hemorrhagic process has been
more than usually extensive. One of these has blood evenly diffused
throughout the fluid, and the other, though having no blood cells, has
a yellow color and coagulates spontaneously. The latter type has
recently been present in our St. Louis material.
Conditions which may be confused with preparalytic or abortive
poliomyelitis are meningism, syphilis and meningitis, either tuberculous
or purulent.
In meningism is found a fluid increased in amount but normal in
character, and the underlying infection is usually manifest after a
short interval, if not at the first examination.
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In syphilis of the central nervous system there is usually found a
fluid identical with that of poliomyelitis. However, in syphilis the fluid
gives a positive Wassermann reaction and there is rarely if ever an
acute onset with fever in children.
In purulent meningitis, even in the early stages, there is usually
some degree of cloudiness from cellular increase and the cells are
90 per cent, or more polymorphonuclears. In certain mild cases of
the epidemic variety the organism may never appear, but in the other
varieties it will practically always appear, if not present at the first
examination, as further punctures are made.
The differential diagnosis of poliomyelitis from tuberculous menin¬
gitis will often present difficulties. In both conditions the fluid is
usually clear. The increase in the albumin, globulin and the cellular
elements is usually greater in tuberculous meningitis than in poliomy¬
elitis. The reduction of Fehling's solution is usually better in polio¬
myelitis, though many fluids from tuberculous meningitis reduce Feh¬
ling's solution readily, especially if obtained early in the disease. In
both conditions there is usually mononucleosis, although in some cases
of tuberculous meningitis there is a polymorphonucleosis. By careful
search, tubercle bacilli may be found in 90 per cent, or more of fluids
from tuberculous meningitis. In the remaining cases, animal inocula¬
tion and the clinical course of the disease must be depended on.
Tuberculous meningitis seldom has the acute onset and high fever that
accompany poliomyelitis. By correlating the laboratory findings with
the clinical picture the differential diagnosis is usually not difficult,
though several cases are recalled in which the diagnosis was later
proved to be in error.
Since there is no one laboratory measure that is pathognomonic of
this disease, it seems advisable to extend the laboratory examination
as much as would prove helpful in arriving at a definite diagnosis.
The Lange colloidal gold reaction has been observed by one of us on
a small number of fluids from patients in cases of poliomyelitis occur¬
ring sporadically in St. Louis.1 In these cases the occurrence of an
early transitory reaction in the "syphilitic zone" in the acute stage
suggested an important aid in the diagnosis. In order to study the
reaction in a larger number of cases, Lange colloidal gold tests were
made with fluids from patients in 100 cases occurring in the 1916
New York epidemic (Table 1).
Fifty-five of these patients had symptoms, including paralysis,
which were sufficient evidence that they had poliomyelitis. In the fluids
from the entire fifty-five there was definite reduction of the colloidal
1. Johnston, M. R.: A Study of Normal and Pathologic Cerebrospinal Fluids
in Children, AM. JOUR. DIS. CHILD., 1916, 12, 112.
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gold solution with the lower dilutions of spinal fluid. This reaction
occurred in a fairly uniform and regular manner, just as had happened
previously in a smaller number of sporadic cases in St. Louis. In
seven of these cases the Noguchi test gave a doubtful result (±) for
globulin. In five of the seven there was no increase, or only very
slight increase, in the cells. So that even in those cases of undoubted
poliomyelitis in which there was apparently no change in the spinal
fluid as far as the usual methods of examination show, the Lange test
showed definite changes and was the only good evidence, aside from
paralysis, that the cases were poliomyelitis.
The number of cases seen without paralysis, but which later
developed paralysis, is not definitely known, but several are known to
have progressed in this manner following the first lumbar puncture
at which the material for this study was obtained, and in these cases
the colloidal gold reaction was essentially no different in the pre¬
paralytic stage from that obtained after paralysis had developed.
Abortive cases which never become paralyzed are known to occur
with considerable frequency. With the usual symptoms of onset and
a cerebrospinal fluid that presents increased globulin and cells, a diag¬
nosis of poliomyelitis is justified even in the absence of paralysis. In
all such cases in this study the colloidal gold reaction was similar to
that of the paralytic cases.
In cases presenting the usual symptoms of onset, not developing
paralysis, and in which the cerebrospinal fluid showed no increase in
the globulin, and slight or no increase in cells, but causing the usual
colloidal gold reaction, it is to be concluded that these were cases of
abortive poliomyelitis. It is in such cases that the Lange reaction
shows its greatest usefulness. In this small series there were four such
cases and two others having an increase in cells, but a doubtful globulin
test. A Lange reaction is good evidence that a spinal fluid is pathologic
and is sufficient to differentiate between poliomyelitis and meningismus
or any other condition giving a normal cerebrospinal fluid.
The occasional difficulty of differentiating between a fluid from
poliomyelitis and one from tuberculous meningitis is not made abso¬
lutely conclusive by the colloidal gold reaction. As is seen in the
accompanying table (Table 2), fluids from cases of tuberculous menin¬
gitis cause the greatest changes in the middle dilutions, while the
greatest changes caused by a fluid from poliomyelitis are in the lower
dilutions. A distinct limitation of the maximum intensity to these
zones is not constant in either condition. However, fluids from cases
of poliomyelitis which cause a maximum change in the "Middle zone"
at the same time produce changes in the lower dilutions
—
which is not
the case with fluids from tuberculous meningitis. The variations in
these reactions are so rare that we believe the colloidal gold reaction is
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a distinct aid in the differentiation of these two conditions, before the
clinical picture is entirely clear.
Products in the cerebrospinal fluid of a purulent process in the
brain or meninges cause colloidal gold changes in the higher dilutions,
thus being quite different from the changes produced by a fluid from
poliomyelitis. The other cerebrospinal fluid changes resulting from
the various purulent infections, however," are usually such that a Lange
test is quite unnecessary.
TABLE 2.—A Few Selected Tests in Tuberculous Meningitis and Polio¬
myelitis Showing the Usual Reactions and the
Extreme Variations
Tuberculous meningitis Poliomyelitis
±± 12 4 4 2+00
+± 13 3 2+000
I II 2 5 5 5 10 0
±1244 4± 000
+ 24422+000
0002332000
0 0+553+000
0003444000
1114444100
1123321000
1123331000
1112320000
1112331000
1122100000
1123210000
1221000000
1121000000
SUMMARY
The colloidal gold reaction with cerebrospinal fluid from patients
with poliomyelitis has been recorded in isolated instances, and by one
of us in a small number of sporadic cases occurring in St. Louis. The
results in these few cases indicated that this reaction might be of service
in the diagnosis of this disease. In order further to investigate this
point, cerebrospinal fluids from patients in 100 cases occurring in the
recent New York epidemic were examined, and it is the object of this
paper to record the results.
From these results it is to be concluded that the colloidal gold
reaction is of distinct service in the diagnosis of poliomyelitis. The
greatest usefulness of the reaction is in showing to be pathologic a
fluid which does not give other evidence of abnormality when exam¬
ined as to its albumin, globulin and cellular content. This evidence of
abnormality is most useful in those cases of poliomyelitis in which
there are the usual symptoms of onset and in which paralysis has not
developed. It is also our belief that the Lange reaction is of service
in differentiating between poliomyelitis and tuberculous meningitis,
between which diseases there not infrequently arises for a time a con¬
fusion as to diagnosis.
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